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(54) Medicine storage apparatus 

(57) A medicine storage apparatus Includes a cas- 
sette having an inlet-outlet opening for delivering/re- 
ceiving items of medicine therethrough and adapted to 
store items of medicine arranged in array while a force 
is applied to the Items of medicine toward the inlet-outlet 
opening; a support mechanism for supporting the cas- 
sette while the inlet-outlet opening is exposed; and a 



counting mechanism for counting the number of items 
of medicine stored in the cassette. A user takes out 
items of medicine stored In the cassette from the inlet- 
outlet opening In an arrayed sequence when the medi- 
cine is to be used. Among the delivered items of medi- 
cine, unused items of medicine are pushed back into the 
cassette from the inlet-outlet opening. 



FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention: 5 

[0001] The present invention relates to a medicine 
storage apparatus. Description of the related art: 
[0002] Conventionally, medicine containers, such as 
ampoules, vials, boxes, bottles, and bags, have been 10 
used at medical sites for the purpose of containing var- 
ious medicines. For example, ampoules and vials are 
used to contain Injections, such as liquid drugs and con- 
trast media; boxes and bottles are used to contain med- 
icines, such as tablets, powders and auxiliary medi- *5 
cines; and bottles and bags. are used to contain trans- 
fusions. 

[0003] For example, before an operation is started in 
an operating room, the medicine containers are appro- 
priately classified and arranged for preparation. In order 20 
to avoid a shortage of medicine during treatment of var- 
ious kinds, ample medicine containers are prepared. 
Medicine containers which remain unused after comple- 
tion of an operation are returned to, for example, a phar- 
macy. 25 
[0004] Meanwhile, the amount of medicine consumed 
during treatment must be confirmed. This work of con- 
firmation is carried out by direct medical practitioners, 
such as nurses, or by medical assistants through count- 
ing of medicine containers disposed of in a disposal con- so 
talner, such as a bucket. The direct medical practitioners 
or medfcal assistants must enter the amount of con- 
sumed medicine Into a medicine management docu- 
ment or Into a medicine inventory control computer. 
Such work is troublesome. 35 
[0005] I n order to cope with the problem, medical sites 
have introduced a medicine storage apparatus 
equipped with an automatic delivery mechanism for de- 
livering medicine containers as needed. Users can con- 
firm the amount of consumed medicine on the basis of 40 
the state of delivery of medicine containers. The medi- 
cine storage apparatus includes detection means, such 
as medicine container sensors, measuring means, or 
counting means, in order to detect the state of delivery 
of medicine containers. Upon reduction in the number <s 
of medicine containers stored in the medicine storage 
apparatus, a user replenishes the apparatus with med- 
icine containers. 

[0006] However, the above-mentioned conventional, 
medicine storage apparatus requires a user to press a so 
predetermined switch or to pull out a predetermined 
drawer when the user is to take out a medicine container 
from the apparatus. Such work is troublesome. 
[0007] The medicine storage apparatus equipped 
with medicine container sensors requires the medicine ss 
container sensors to be disposed on a one-to-one basis 
with respect to medicine containers, Increasing a cost 
of the medicine storage apparatus. 



[0008] The medicine storage apparatus equipped 
with measuring means is adapted to measure the total 
weight of medicine containers to thereby calculate the 
number of medicine containers stored therein on the ba- 
sis of a unit weight. Thus, the accuracy of calculating 
Ihe number of stored medicine containers Is low. 
[0009] The medicine storage apparatus equipped 
with counting means is adapted to count the number of 
those medicine containers which have moved when a 
storage shelf is drawn out. Thus, the number of stored 
medicine containers cannot be counted unless a shelf 
is drawn out 

[0010] Furthermore, for example, when a plurality of 
cassettes are used in order to classify medicine contain- 
ers according to type, the medicine storage apparatus 
can merely detect whether or not each of the cassettes 
is empty. In this case, since the medicine storage appa- 
ratus is not replenished with medicine containers until 
one or more of the cassettes become empty, it requires 
time before replenishment, resulting that medicine in 
need may not be available when need for the medicine 
arises. 

[0011] Thus, the medicine storage apparatus fails to 
be reliably replenished with medicine containers on the 
basis of the state of delivery of medicine containers 
therefrom. 

SUMMARY OF THE INVENTION 

[0012] An object of the present invention is to solve : 
the above-mentioried problems involved in the conven- 
tional medicine storage apparatus and to provide a med- 
icine storage apparatus enabling a user to take out a 
medicine container(s) therefrom In a simple mariner and ; 
to replenish the same with medicine containers in a re- 
liable, prompt manner on the basis of the state of deliv- 
ery of medicine containers therefrom. 
[0013] To achieve the above object, the present in- 
vention provides a medicine storage apparatus com- 
prising: a cassette having an inlet-outlet opening for de- 
livering/receiving items of medicine therethrough and 
adapted to store items of medicine arranged in array 
white a force is applied to the items of medicine toward 
the inlet-outlet opening; support means for supporting 
the cassette while the inlet-outlet opening is exposed; 
and counting means for counting the number of items 
of medicine stored in the cassette. 
[0014] A user takes out items of medicine stored in 
the cassette from the inJet-outlet opening in an arrayed 
sequence when the medicine is to be used. Among the 
delivered Items of medicine, unused Items of medicine 
are pushed back into the cassette through the inlet-out- 
let opening. 

[001 5] Accordingly, the user may array items of med- 
icine in the cassette according to expiration dates, there- 
by suppressing the frequent occurrence of expiration of 
medicine, even when the medicine is frequently deliv- 
ered from and returned back to the cassette. 



15 



2 



3NSDOCIO <EP 1 1 1831BA2_I_> 



3 



EP1 118 318 A2 



4 



[0016] Since the inlet-outlet opening of the cassette 
is exposed, when the user is to take out medicine from 
or place medicine into thecassette, the user can visually 
confirm the medicine. Thus, the user can take out med- 
icine from or return unused medicine back to the cas- s 
sette in a simple manner 

[0017] Since the counting means calculates the 
number of items of medicine stored in each cassette, 
even when the medicine is f req uently delivered from and 
returned back to the cassettes, the user can accurately 10 . 
know the state of storage of medicine in real time. Thus, 
the user can replenish medicine containers reliably and . 
promptiy on the basis of state of delivery of medicine. 

BRIEF DESCRIPTION OF THE DRAWINGS 15 

[0018] The structure and features of the medicine 
storage apparatus according to the present invention 
will be readily appreciated as the same becomes better 
understood by referring to the drawings; In which: 20 

FIG. 1 is a front view of a medicine storage appa- 
ratus according to a first embodiment of the present 
invention; 

FIG. 2 is a sectional view showing the state of dis- 25 
position of a first medicine cassette in the first em- 
bodiment; 

FIG. 3 is a sectional view of a second medicine cas- 
sette used in the first embodiment; 
FIG. 4 Is a side view of the first medicine cassette 30 
used in the first embodiment; 
FIG. 5 is a plan view of the first medicine cassette 
used in the first embodiment; 
FIG. 6 is a perspective view of the first medicine 
cassette used in the first embodiment; 35 
FIG. 7 is a view showing the first medicine cassette 
used in the first embodiment which is opened for 
batch replenishment of medicine; 
FIG. 8 is a front view of a cassette holder used in 
the first embodiment; .40 
FIG. 9 Is a plan view of the cassette holder used in 
the first embodiment; 

FIG. 10 is a perspective view showing the cassette 
holder loaded with cassettes used in the first em- 
bodiment; 45 
FIG. 11 is a block diagram of a control system for 
the medicine storage apparatus according to the 
first embodiment; 

FIG. 12 is a front view showing a modified embod- 
iment of the medicine storage apparatus according so 
to the first embodiment; 

FIG. 13 is a view showing the state of disposition of 
a modified embodiment of the first medicine cas- 
sette used In the first embodiment; 
FIG. 1 4 is a first view sh owing an action of drawing ss 
out a medicine container from the first medicine 
cassette used in the first embodiment; 
FIG. 15 is a second view showing the action of 



drawing out the medicine container from the first 
medicine cassette used in the first embodiment; 
FIG. 16 is a third view showing the action of drawing 
out the medicine container from the first medicine 
cassette used in the first embodiment; 
FIG. 1 7 is a fourth view showing the action of draw- 
ing out the medicine container from the first medi- 
cine cassette used in the first embodiment; 
FIG. 1 8 is a first view showing an action of pushing 
the medicine container into the first medicine cas- 
sette used in the first embodiment; 
FIG. 19 is a second view showing the action of 
pushing the medicine container into the first medi- 
cine cassette used in the first embodiment; 
FIG. 20 is a third view showing the action of pushing 
the medicine container into the first medicine cas- 
sette used in the first embodiment; 
FIG. 21 is a fourth view showing the action of push- 
ing the medicine container into the first medicine 
cassette used in the first embodiment; - 
FIG. 22 is a front view of a medicine storage appa- 
ratus according to a second embodiment of the 
present invention; 

FIG. 23 is a sectional view showing the state of dis- 
position of a first medicine cassette in the second 
embodiment; 

FIG. 24 is a sectional view of a second medicine 

cassette used in the second embodiment; 

FIG. 25 a view showing the first medicine cassette 

used in the second embodiment which is opened 

for batch replenishment of medicine; 

FIG. 26 is a perspective view of the first medicine 

cassette used in the second embodiment; 

FIG. 27 Is a perspective view showing a cassette 

holder loaded with cassettes used in the second 

embodiment; 

FIG. 28 is a block diagram of a control system for 
the medicine storage apparatus according to the 
second embodiment; 

FIG. 29 is a view showing the state of disposition of 
a modification of the first medicine cassette used in 
the second embodiment; 

FIG. 30 is a first view showing an action of loading 
or unloading of a medicine container in the second 
embodiment; 

FIG. 31 is a second view showing the action of load- 
ing or unloading of a medicine container in the sec- 
ond embodiment; 

FIG. 32 is a third view showing the action of loading 
or unloading of a medicine container in the second 
embodiment; 

FIG. 33 is a view showing a medicine cassette load- 
ed with medicine containers of small size in a third 
embodiment of the present invention; 
FIG. 34 is a first view showing the medicin e cassette 
loaded with medicine containers of large size in the 
third embodiment; 

FIG. 35 is a second view showing the medicine cas- 
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sette loaded with medicine containers of large size 
In the third embodiment; 

FIG. 36 Is a sectional view of a cassette support 
member used In a fourth embodiment of the present 
invention; s 
FIG. 37 is a right-hand side view of a cassette sup- 
port member used in a fifth embodiment of the 
present invention; 

FIG. 38 is a right-hand side view of a cassette sup- 
port member used in a sixth embodiment of the 10 
present invention; 

FIG. 39 is a right-hand side view of a cassette sup- 
port member used in a seventh embodiment of the 
present Invention; 

FIG. 40 is a front view of a medicine storage appa- 15 
ratus according to an eighth embodiment of the 
present invention; 

FIG. 41 is a side view of the medicine storage ap- 
paratus of the eighth embodiment, showing a cas- 
sette support member in a drawn-out state; 20 
FIG. 42 is a view showing loading/unloading of cas- 
settes in the eighth embodiment; 
FIG. 43 is a front view of a medicine storage appa- 
ratus according to a ninth embodiment of the 
present invention; 25 
FIG. 44 is a view showing a first medicine storage 
box holder In a drawn-out state in the ninth embod- 
iment; 

FIG. 45 Is a view showing a second medicine stor- 
age box holder in a drawn-out state in the ninth em- 30 
bodiment; and 

FIG. 46 is a front view of a medicine storage appa- 
ratus according to a tenth embodiment of the 
present invention. 

35 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 9] Embodiments of the present invention will next 
be described in detail with reference to the drawings. <*o 
[0020] In FIG. 1 , reference numeral 1 denotes a med- 
icine container (in the present embodiment, the contain- 
er is an ampoule which contains an injection and is 
sealed and which is sufficiently smaJI to allow a user to 
hold the same in the fingers), which serves as a small 
item of medicine; reference numeral 10 denotes a cas- 
sette support member, which serves as support means; 
and reference numeral 30 denotes an operation unit. 
The cassette support member 1 0 and the operation unit 
30 are disposed adjacent to each other on a base mem- so 
ber 9 such that the side of the cassette support member 
1 0 from which a user takes out the medicine container 
1 and the side of the operation unit 30 from which the 
user operates the operation unit 30 face the front side. 
The base member 9, the cassette support member 10, ss 
and the operation unit 30/ are electrically connected at 
the rear side by means of, for example, signal transmis- 
sion/reception cables (not shown). In the present em- 



bodiment, the cassette support member 1 0 and the op- 
eration unit 30 are integrated into a single unit, but may 
be formed as separate members. 
[0021] The cassette support member 10 includes an 
outer frame or housing and cassette shelves 11 dis- 
posed in the frame or housing in a plurality of levels (four 
levels in FIG. 1 ). A single or a plurality of cassette hold- 
ers 14 are placed on each of the cassette shelves 11 
while being supported by the cassette shelf 11. A plu- 
rality of first medicine cassettes; i.e., cassettes 20, are 
disposed in array on each of the cassette holders 14. 
[0022] As shown In FIG. 2, the cassette shelf 1 1 is in- 
clined such that the top face thereof is inclined down- 
ward from the rear side (right-hand side in FIG. 2) to the 
front side (left-hand side in FIG. 2) so as to maintain the 
cassettes 20 in an inclined state. In order to prevent the 
cassettes 20 from dropping off, a bend portion (or pro- 
trusion portion) is formed at the front end portion of the 
cassette shelf 11 in an upwardly protruding condition. 
An open space is formed between the cassette shelves 
1 1. and between the top cassette shelf 1 1 and the ceiling 
of the cassette support member 10. When the cassette 
holders 14 are placed on the cassette shelves 11 such 
that an inlet-outlet opening 21 of each of the cassettes 
20 faces front, all of the inlet-outlet openings 21 and the 
forwardmost medicine containers 1 are exposed at the 
front of the cassette support member 10. Sensors 41 
and 42, which serve as detection portions, are disposed 
on the inner surface of each of the cassette shelves 11 
at the bend portion and at the front end portion, respec- 
tively. 

[0023] In the present embodiment, part of the medi- 
cine container 1 is exposed as Illustrated. However, the 
entire medicine container 1 may be exposed. Also, the 
medicine container 1 is not necessarily exposed at all 
times, but may be exposed through opening of opening/ 
closing means, such as a door or a cover, when the 
same is to be used. 

[0024] The operation unit 30 assumes the form of a 
box and includes a keyboard 31 serving as operation 
means, a printer 32, and a floppy disk drive 33, which 
are disposed facing forward, as well as a communica- 
tion unit 34 and a main controller 44, which are disposed 
internally. 

[0025] The base member 9 also serves as leg por- 
tions for the cassette support member 1 0 and the oper- 
ation unit 30 and includes casters d and fixing bolts b1 
attached to the bottom surface of the same. The base 
member 9 is adapted to store a plurality of second med- 
icine cassettes; i.e., cassettes 80, In array behind an 
openable front door. Medicine containers 2 (in the 
present embodiment, transfusion bottles which are too 
large for a user to handle while holding in the fingers 
and which contain transfusion solution, such as infusion 
of nutrient), which serve as large items of medicine and 
are larger than the medicine containers 1 , are stored in 
array in the cassette 80. In this case, the cassettes 80 
are supported directly by the base member 9 without 
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use of a cassette holder. 

[0026] As shown in FIG. 3, the cassette 80 assumes 
the form of a box larger than the cassette 20 In order to 
store the medicine containers 2 in array and is placed 
vertically in order to enhance storage efficiency. The 5 
medicine containers 2 are placed in the cassette 60 from 
the open top thereof and are stored in a vertical column. 
A portion; for example, the head portion, of the bottom 
medicine container 2 is exposed at an outlet 81 such 
that the bottom medicine container 2 is ready to be to 
drawn out In this case, the cassettes 80 are fixedly dis- 
posed in the base member 9. As shown in FIG. 3, sen- 
sors 41 and 42, which serve as detection portions, are 
embedded in each of the cassettes 80 at a bottom sur- 
face portion and at a rear surface portion, respectively. 15 
Notably, as in the case of the cassettes 20, a cassette 
holder (not shown) may be.disposed such that the cas- 
settes 80 are removably attached to the cassette holder. 
In this case, small holes are formed in the cassette 80 
in place of the sensors 41 and 42 in such a manner as so 
to extend through the wall of the cassette 80. in either 
case, the medicine container 2 exposed at the outlet 81 
can be detected at a plurality of positions. When the 
medicine container 2 to be placed for replenishment into 
the cassette 80 from the top opening is to be detected 25 
automatically, detection portions equivalent to the sen- 
sors 41 and 42 are disposed in the vicinity of the top end 
of the cassette 80. 

[0027] As shown in FIGS. 4 to 7, in order to store the 
medicine containers 1 in a row extending in the front- 30 
rear direction, the cassette 20 assumes the form of a 
box of a substantial rectangular parallelepiped. The in- 
terior space of the cassette 20 has a width and a height 
slightly greater than those of the medicine container 1 
and has a sufficiently long depth. An upper front end por- 35 
tion of the cassette 20 is cut off so as to form the inlet- 
outlet opening 21 . The inlet-outlet opening 21 assumes 
the form of a step as viewed from the side and is formed 
such that a head portion (or an upper half) of the medi- 
cine container 1 located at the front end of the row of *o 
the medicine containers 1 ; i.e., of the forwardmost med- 
icine container 1 , is exposed from the cassette 20. Thus, 
a user can readily take out the forwardmost medicine 
container 1 from or can push the same back into the 
cassette 20 while holding the head portion of the for- 45 
wardmost medicine container 1 in the fingers. The size 
of the inlet-outlet opening 21 may be Increased such that 
a user can take out two medicine containers 1 from or 
can push the same back into the cassette 20 while hold- 
ing the head portions of the two medicine containers 1 so 
in the fingers. 

[0028] The inner bottom surface of the cassette 20 is 
formedf rom material of low friction coefficient. When the 
cassette 20 is inclined downward toward the front, the 
medicine containers 1 stored therein move toward the 55 
inlet-outlet opening 21 in a sliding manner by their own 
weight. A weight 22, which serves as force application 
means, is disposed in contact with the rearmost medi- 
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cine container 1 so as to prevent falling of the rearward 
medicine containers 1 and to apply a force to the rear- 
most medicine container 1 toward the inlet-outlet open- 
ing 21 . The weight 22 has a width substantially equal to 
that of the medicine container 1 so as to freely move In 
a sliding manner within the cassette 20 in the fronl-rear 
direction, as well as a height substantially equal to or 
less than that of the medicine container 1 . In order to 
reduce friction between the weight 22 and the inner bot- 
tom surface of the cassette 20, wheels, sliders, or like 
members may be attached to the weight 22. 
[0029] In order to facilitate mass production and re- 
plenishment, the cassette 20 assumes the form of an 
assembly of .a left-half element 23 and a right-half ele- 
ment 24 of, for example, plastic. The left-half element 
23 and the right-half element 24 are engaged in a hinge- 
like condition at overlapping front-end portions and rear- 
end portions thereof. The cassette 20 is opened or 
closed through rotation of the right-half element 24, 
When the right-half element 24 is closed, the cassette 
20 assumes the form of a box. When the right-half ele- 
ment 24 is opened, the interior of the cassette 20 is wide- 
ly exposed as shown in FIG. 7. 
[0030] A front-end protrusion 25 is formed on the 
front-end face of the cassette 20 so as to be fitted into 
a groove 14a formed on the cassette holder 14. A rear- 
end protrusion 26 is formed on the rear-end face of the 
cassette 20 so as to be fitted into a groove 1 4b formed 
on the cassette holder 14. Through-holes 20d and 20c 
are formed in the front wall and the bottom of the cas- 
sette 20 at positions corresponding the sensors 41 and 
42, respectively. . 

[0031] As shown In FIGS. 8 to 10, the cassette holder 
14 assumes the form of a shallow rectangular pan and 
is formed from, for example, light-weight plastic. The 
length of the cassette holder 14 in the front-rear direc- 
tion is determined so as to receive the cassette 20. A 
plurality of grooves 1 4a are formed on the front-side in- 
ner wall surface In a vertically extending condition so as 
to receive the corresponding front-end protrusions 25. 
A plurality of grooves 14b are formed on the rear-side 
inner wall surface in a vertically extending condition so 
as to receive the corresponding rear-end protrusions 26. 
The grooves 14a and 14b are disposed in one-to-one 
correspondence. The distance between adjacent 
grooves 1 4a (1 4b) is equal to or slightly greater than the 
width of the cassette 20 so as to allow dense arrange- 
ment of the cassettes 20. Thus, in the case of a cassette 
holder 14 for accommodating cassettes 20 of the same 
width, the grooves 14a (14b) are formed so as to be ar- 
ranged at regular pitches. In the case of a cassette hold- 
er 14 for accommodating cassettes 20 of different 
widths, the grooves 14a (14b) are formed so as to be 
arranged at irregular pitches. A plurality of through- 
holes 1 4c are formed in the bottom of the cassette hold- 
er 14 at positions corresponding to the sensors 42, at 
pitches equal to those of the grooves 1 4a (1 4b). 
[0032] As shown in FIG. 11, in order to obtain the 
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number of the medicine containers 1 stored in the re- 
spective cassettes 20, a control system 40 Includes the 
sensors 41 and 42 and a main controller 44. Arithmetic 
processing means (not shown) is disposed in the main 
controller 44. Specific examples of the sensors 41 and 5 
42 include a reflection-type photosensor for short-dis- 
tance use. As shown in FIG. 2, pairs each consisting of 
one sensor 41 and one sensor 42 are embedded in the 
inner surface of the cassette shelf 11 at predetermined 
positions. Specifically, the sensors 41 are disposed at 10 
the front-end bend portion in such a manner as to face 
rearward for detection. The sensors 42 are disposed 
slightly rearward with respect to the front-end bend por- 
tion in such a manner as to face upward for detection. 
As mentioned previously, through-holes 20d, 20c, and 15 
1 4c are formed in the cassette 20 and the cassette hold- 
er 14 at positions corresponding to the sensors 41 and 
42 so as to allow light transmitted from the sensors 41 
and 42 and reflected light directed to the sensors 41 and 
42 to pass therethrough. The forwardmost medicine so 
container t stored in each of the cassettes 20 is detect- 
ed by means of light reflected from a side wall portion 
and a bottom portion thereof. The present embodiment 
employs a photo-detection technique using the sensors 
41 and 42. Alternatively, a magnetic detection tech- 25 
nique, a capacity-change detection technique, acontact 
detection technique, or like technique, may be em- 
ployed, 

[0033] The main controller 44 Includes a microproc- 
essor system and can collect data regarding the results so 
of detection by all the sensors 41 and 42 via subcontrol- 
lers 43 disposed for the corresponding cassette shelves 
1 1 . Detection processing means (not shown) of the main 
controller 44 determines whether or not the medicine 
container 1 is taken out from or pushed back into the 35 
cassette 20 through the inlet-outlet opening 21, on the 
basis of a transitional pattern of detection by each pair 
of the sensors 41 and 42. A count value table 46 is 
stored on an internal or external hard disk (HD) 45. The 
count value table 46 contains a counted number of the *o 
medicine containers 1 stored in each of the cassettes 
20. On basis of the res u its of detection by the sensors 
41 and 42, the count values stored in the count value 
table 46 are incremented or decremented. 
[0034] .Notably, as shown in FIG. 12, thB medicine <$ 
storage apparatus does not necessarily employ the 
base member 9 which contains cassettes. 
[0035] In this case, the medicine storage apparatus is 
place on, for example, a cart or a stand equipped with 
casters. As shown in FIG. 1 3, the cassette shelf 1 1 may so 
directly support the cassette 20 without employment of 
the cassette holder 14. 

[0036] Next will be described the operation of the 
medicine storage apparatus having the above-de- 
scribed configuration. 55 
[0037] In advance, the medicine containers 2 of ap- 
propriate dimensions are stored in the cassettes 80, and 
the medlcinecontainers 1 of appropriate dimensions are 



stored In the cassettes 20. The medicine containers 1 
having expiration dates are stored such that a medicine 
container 1 of an earlier expiration date is positioned 
closer to the front side. When the medicine containers 
1 and/or 2 are stored in the cassette(s) 20 and/or 80 
while the power is turned off or when the cassette(s) 20 
and/or 80 is removed and batch replenished with the . 
medicinecontainers 1 and/or 2, a user appropriately in^ 
itiaiizes the cou nt value table 46 through operation from , 
for example, the keyboard 31 . 
[0038] . When the cassette 20 is to be batch replen- 
ished with a required number of medicine containers 1 , 
the cassette 20 is opened as shown In FIG. 7. The re- 
quired number of medicine containers 1 are placed in 
the left-hand half element 23 so as to be arranged se- 
quentially from the side of the inlet-outiet opening 21 . 
Subsequently, the weight 22 is placed adjacent to the 
rearmost (rightmost in FIG. 7) medicine container 1. 
Then, the cassette 20 is closed. 
[0039] Since the cassette 20 loaded with the medicine 
containers 1 is supported in a condition inclining down- 
ward toward the front side, as shown in FIG. 6, the for- 
wardmost medicine container 1 reaches the inlet-outlet 
opening 21 , allowing a user to hold a head portion there- 
of in the fingers. As shown in FIG. 10, a plurality of cas- 
settes 20 are arranged on each of the cassette holders 
14. The thus-loaded cassette holders 14 are placed on 
the cassette shelves 11 , thereby setting up the medicine 
storage apparatus as shown in FIG. 1, which is ready 
for use at an operating room. 
[0040] When the medicine containers 1 are, for exam- 
ple, ampoules which contain an injection for use In an 
operation, the above-mentioned preparation work Is 
usually performed in a prescription department or an op-v 
eration anteroom in a hospital. The preparation work 
may be performed for every operation, but is usually per- 
formed in predetermined cycles, such as every half day 
or every day, so as to ease work load. In this case, the 
cassettes 20 are loaded with the medicine containers 1 
which are sufficient in number for an assumed number 
of operations. The cassettes 20 loaded with the medi- 
cine containers 1 capable of being stored at room tem- 
perature are stored In the cassette support member 10. 
[0041] The cassettes 20 loaded with the medicine 
containers 1 which must be stored in a refrigerated con- 
dition are stored in, for example, a refrigerator in the op- 
eration anteroom. 

[0042] When the above-mentioned preparation work 
is performed In the operation anteroom, the cassettes 
20 are stored in the operation anteroom until an opera- 
tion is started. When the preparation work is performed 
in the prescription department, the cassette holders 14 
loaded with the cassettes 20 are transferred on a med- 
icine transport cart to the operation anteroom and are 
temporarily stored on medicine shelves and in a refrig- 
erator in the operation anteroom. Subsequently, the 
cassettes 20 loaded with the medicine containers 1 ca- 
pable of being stored at room temperature are arranged 
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on the cassette holders 14, which are then loaded into 
the medicine storage apparatus and allowed to stand 
until an operation is started. The cassettes 20 which 
have been stored in'the refrigerator are taken out from 
the refrigerator immediately before an operation is start- s 
ed, and are arranged on the cassette holders 14, which 
are then loaded into the medicine storage apparatus. 
Notably, in order to avoid shortage of the medicine con- 
tainers 2 during treatment, ample medicine containers 
2 are loaded into the cassettes 80. .10 
[0043] When an operation is about to start, the med- 
icine storage apparatus is transferred into the operating 
room. In this case, when the medicine storage appara- 
tus is placed on, for example, a cart or a stand equipped 
with casters, the cart or the stand is transferred into the is 
operating room. When the medicine storage apparatus 
is not placed on any transportation means, such as the 
cart or the stand, the same is transferred into the oper- 
ating room by use of predetermined transportation 
means and then transferred onto a desk, a stand, or like 20 
support. Subsequently, the medicine storage apparatus 
is powered on so as to be started. 
[0044] Next will be described the function for detect- 
ing a user's operation for drawing out the medicine con- 
tainer 1 from or pushing the same back into the cassette 25 
20. 

[0045] When the f orwardmost medicine container 1 is 
drawn out from the inlet-outlet opening 21 of the cas- 
sette 20 which contains the predetermined medicine 
containers 1 , the state of detection performed by the 30 
sensors 41 and 42 changes according to the movement 
of the forwardmost medicine container 1 . The detection 
processing means interprets the change in the state of 
detection as occurrence of an action that the medicine 
container 1 has been drawn out. 35 
[0046] Specifically, in the regular state as shown in 
FIG. 14, the sensors 41 and 42 are ON. As shown in 
FIGS. 15 and 1 6, as the forwardmost medicine contain- 
er 1 is moved upward so as to be drawn out, the sensor 
42 goes OFF first, and then the sensor 41 goes OFF. *o 
Subsequently, as shown in FIG. 1 7, as the second med- 
icine container 1 slides to the forwardmost position, the 
sensor 42 goes ON first, and then the sensor 41 goes 
ON, thereby reestablishing the regular state. 
[0047] As shown in FIGS. 18 to 21, when the new 45 
medicine container 1 which is pushed into the cassette 
20 through the inlet-outlet opening 21 causes the sec- 
ond medicine container 1 to move rearward, the sensor 

41 first goes OFF from the ON state, and then the sensor 

42 goes OFF from the ON state. Subsequently, as the so 
new medicine container 1 is inserted into the cassette 

20, the sensor 41 goes ON first, and then the sensor 42 
goes ON, thereby reestablishing the regular state. 
[0048] The above-mentioned change In the state of 
detection performed by the sensors. 41 and 42 is read ss 
by the detection processing means. The detection 
processing means interprets the change as occurrence 
of an action that the medicine container 1 has been 



drawn out or pushed In through the inlet-outlet opening 
21 . Since the sensors 41 and 42 go ON and OFF in dif- 
ferent sequences according to whether the medicine 
container 1 has been drawn out or pushed in, the main - 
controller 44 can reliably determine whether trie medi- 
cine container 1 has been drawn out or pushed in. 
[0049] When the main controller 44 detects occur- 
rence of an action that the medicine container 1 has 
been drawn out, the arithmetic processing means per- 
forms an arithmetic operation so as to decrement the 
count value contained in the count value table 46 by one . 
When the main controller 44 detects occurrence of an 
action that the medicine container 1 has been pushed 
in, the arithmetic processing means increments the 
count value by one. The detection processing means 
and the arithmetic processing means constitute count- , 
ing means. 

[0050] Each time the medicine container 1 is drawn 
out from or pushed into the relevant cassette 20, the 
count value contained in the count value table 46 corre- 
sponding to the cassette 20 is incremented or decre- 
mented accordingly. Thus, the count value contained in 
the count value table 46 accurately reflects the number 
of the medicine containers 1 contained in the corre- . 
spending cassette 20 all the time. Accordingly, the 
counting means can reliably calculate the number of the 
medicine containers 1 contained in the cassette 20. 
Similarly, the counting means can reliably calculate the 
number of the medicine containers 2 contained in the 
cassette 80 on thebasis of the ON-OFF operation of the 
sensors 41 and 42. 

[0051] Since the above-mentioned counting. process 
Is performed automatically, a doctor, a nurse, or other 
staff In an operating room may draw out the appropriate 
medicine container 1 from among the medicine contain- 
ers 1 stored in the cassette support member 1 0 when- 
ever need for a certain injection, for example, arises. 
Thus, merely through performance of the simple draw- 
ing-out action, the user can immediately obtain the re- 
quired medicine container 1 . When use of the medicine 
container 1 which has been drawn out is cancelled be- 
cause of , for example, a change in condition of a patient 
or disease, the medicine container 1 may be pushed 
back into the cassette 20 which contains the medicine 
containers 1 of the same kind, through the inlet-outlet 
opening 21 immediately or at some appropriate time af- 
ter completion of an operation. Thus, merely through 
performance of the simple pushing-ln action by the user, 
the medicine container 1 which has been drawn out, but 
has not been used can be returned back to an appropri- 
ate storage position according to the sequence of expi- 
ration dates and can be automatically counted. 
[0052] After or during use of the medicine container 1 
or 2 or the medicine containers 1 and 2, a user can an- 
ytime instruct from the keyboard 31 the main controller 
44 to output data contained in the count value table 46 
to the printer 32 or the floppy disk drive 33 as they are, 
or after conversion of the data to an appropriate format 
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or addition of the names of medicines to the data, which 
are performed on the basis of the management data 47 
and other data. When communication Is established be- 
tween the main controller 44 and, for example, a host 
computer via the communication unit 34, the data con- 5 
tained in the count value table 46 can be transmitted to 
the host computer. 

[0053] As mentioned above, at a medical site, such 
as an operating room, where the medicine storage ap- 
paratus is prepared, a user can draw out the medicine 10 
container 1 or return the same back to the apparatus in 
a simple, quick manner without interference with the us- 
er's primary work. Furthermore, the user can accurately 
and anytime know the number of the medicine contain- 
ers 1 stored in the medicine storage apparatus without ?5 
involvement of entry of data regarding the number of the 
medicine containers 1 which have been drawn out from 
or returned back to the apparatus. 
[0054] Therefore, the medicine storage apparatus 
does notrequlrea userto check the amount of medicine 20 
consumed during treatment in an operating room or to 
enter the amount of consumed medicine into a medicine 
management document .or Into a medicine inventory 
control computer, thereby simplifying management of 
medicines. 25 
[0055] The contents of treatment are frequently 
changed accordingto progress of surgery and condition 
of a patient, and medicines required for treatment vary 
accordingly. In this case, the required medicine contain- 
er 1 is drawn out from the inlet-outlet opening 21 of the 30 
relevant cassette 20 In accordance with the arrayed se- 
quence. Each of the medicine containers 1 which re- 
main unused after the completion of an operation is 
pushed back Into the corresponding cassette 20 through 
the inlet-outlet opening 21 to thereby be positioned at ss 
the forwardmost position of a row of the medicine con- 
tainers 1 . Thus, through initial arrangement of the med- 
icine containers 1 according to the sequence of expira- 
tion dates, frequent occurrence of expiration of the med- 
icine container 1 can be suppressed even when the *o 
medicine containers 1 are frequently drawn out from and 
returned back to the cassette 20. 
[0056] Since the cassettes 20 are arranged while the 
inlet-outlet openings 21 thereof are exposed, a user can 
directly hold the medicine container 1 in the fingers while 
visually confirming the medicine container 1 and can 
draw out the medicine container 1 from or can push the 
same back into the cassette 20 in a single motion, with- 
out involvement of an indirect motion, such as a switch 
operation. Thus, the medicine storage apparatus sim- so 
piifies the operation of a user for taking out the required 
medicine container 1 from and returning the remaining 
medicine container 1 back to the cassette 20, thereby 
enabling prompt supply of required medicines. 
[0057] Since the inlet-outlet opening 21 of the cas- 55 
sette 20 is easily accessible to view, and the cassette 
20 permits the medicine container 1 to be readily drawn 
out from and returned back to the same, the medicine 



storage apparatus can contain a large number of cas- 
settes 20 without involvement of damage to convenient 
design for. use. Furthermore, each time the medicine 
containers 1 are drawn out trom or returned back to the 
cassettes 20, the counting means calculates the 
number of the medicine containers 1 contained in each 
of the cassettes 20. Thus, even when the Interior of the 
cassettes 20 Is invisible or poorly visible, a user can ac- 
curately know the condition of storage of the medicine 
containers 1 in real time. 

[0058] The counting means also calculates the 
number of the medicine containers 2 stored in the cas- 
settes 80, which are adapted to contain large items of 
medicine, as well as the number of the medicine con- 
tainers 2 which have been consumed. A user can also 
accurately know the condition of storage of the medidne 
containers 2 in the cassettes 80 in real time. 
[0059] Since a user can accurately know the number 
of the medicine containers 1 and 2, the user can reliably 
and promptly replenish the medicine storage apparatus 
with the medicine containers 1 and 2 on the basis of the 
latest data regarding storage of the medicine containers 
1 and 2 in the apparatus. 

[0060] Since the medicine storage apparatus can be 
replenished with the medicine containers 1 (2) before 
the cassette 20 (80) becomes empty, required medi- 
cines can be supplied easily. 

[0061] Since the sensors 41 and 42 of the same type 
are used for the cassettes 20 and 80, the same method 
can be used for detecting the medicine containers 1 and 
2, thereby simplifying the configuration of the control 
system 40. 

[0062] Since there is no need for disposing a sensor 
for each ofthe medicine containers 1 for detection of the 
medicine containers 1 , the cost of the medicine storage • 
apparatus can be lowered. Additionally, the number of 
the medicine containers 1 to be stored in the medicine 
storage apparatus can be Increased. The medicine stor- 
age apparatus does not employ a method for calculating 
the number of the medicine containers 1 which is based 
on the total weight of the medicine containers 1 and the 
unit weight of the medicine container 1 , thereby improv- 
ing accuracy in calculating the number of the medicine 
containers 1 . 

[0063] The cassettes 20 are divided into a plurality of 
groups, each of which is composed of an appropriate' 
number of the cassettes 20. Each group of the cassettes 
20 are arranged on the corresponding cassette holder 
1 4. Thus, the medicine containers 1 can be loaded into 
and unloaded from the medicine storage apparatus on 
a cassette holder 14 basis. Therefore, the cassette hold- 
ers 14 and the cassettes 20 of a plurality of types are 
prepared so as to be compatible with an operation to be 
performed. At a convenient site other than an operating 
room, the cassettes 20 are batch replenished with the 
required medicine containers 1 , and postprocessing is 
performed. The medicine containers 1 can be trans- 
ferred on a cassette holder 14 basis between a prepa- 
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ration site and an operating room. Also, the medicine 
containers 1 can be batch loaded into and batch unload- 
ed from the medicine storage apparatus on a cassette 
holder 14 basis. As a result, at the preparation site, no 
mistake arises in replenishing the cassette 20 with the 
medicine containers 1 . At the operating room, prepara- 
tion for an operation can be carried ou I simply and q ulck- 
ly. 

[0064] A site where the medicine storage apparatus 
is used is not limited to an operating room. The medicine 
storage apparatus can be used at any site within a hos- 
pital or a pharmacy, such as an operation anteroom, a 
treatment room, a contrast radiography room, a nurse 
center, an inpatient ward, an outpatient ward, or a pre- 
scription department. . 

[0065] Next, a second embodiment of the present in- 
vention will be described. Structural features common 
to the first embodiment are denoted by common refer- 
ence numerals, and repeated description thereof is 
omitted. 

[0066J As shown in FIG. 22, a bar code reader 61 , 
which serves as a reading apparatus, is externally con- 
nected to the operation unit 30 via, for example, a flex- 
ible cable. A buzzer 62 is disposed so as to audibly in- 
form a user of, for example, completion of reading by 
the bar code reader 61 or the result of judgment, which 
will be described later. 

[0067] A control system 50 includes a detection sec- 
tion composed of a plurality of sensors 51 and at least 
one object-under-detection 52, and an arithmetic sec- 
tion composed of a main controller 56, in order to cal- 
culate the number of the medicine containers 1 stored 
in the cassettes 20. As shown In FIG. 23, the detection 
section employs a magnetic detection technique, which 
is unlikely to be affected by contamination. The object- 
under-detection 52 is composed of a small permanent 
magnet and embedded In the weight 22, which serves 
as an object-under-detection holder member. The cas- 
sette holder 14 is formed from a material which does not 
intercept magnetism, such as plastb. The detection sec- 
tion may employ a photo-detection technique, a capac- 
ity-change detection technique, a contact detection 
technique, or like technique in place of the magnetic de- 
tection technique. 

[0068] A magnetic sensor, such as a Hall device, 
which responds to the object-under-detection 52 is used 
as the sensor 51. A required number of the object-un- 
der-detection 52 is small, whereas a required number 
of the sensors 51 is large. Thus, in order to lower the 
unit price of the sensor 51, a function imparted to the 
sensor 51 is to go ON or OFF according to the distance 
to the object-under-detection 52. In order to eliminate 
the necessity of connection to the cassette 20, the sen- 
sors 51 are stuck in a row on, for example, the upper 
surface of a sensor substrate 53. The number of the sen- 
sors 51 is greater by one than the maximum number of 
the medicine containers 1 to be contained in the cas- 
sette 20. The sensors 51 is arranged at pitches equal to 



those of the medicine containers 1 stored in the cassette 
20. 

[0069] As shown in FIG. 23, the sensor substrate 53 
is mounted on the upper surface of the cassette shelf - 
s 11. When the cassette 20 is disposed in place on the 
cassette shelf 11 , the sensors 51 are located just under 
the corresponding medicine containers 1. As shown in 
FIG. 24, the sensor substrate 53 is also mounted on the 
rear surface of the cassette 80. In this state, the sensors 

10 5t are disposed at pitches which are each equal to the 
diameter of the medicine container 2 and at obliquely 
upward positions with respect to the corresponding 
medicine containers 2 as well as at the position corre- 
sponding to a bottom portion of the cassette 80. A guide 

15 path 83 is formed in an internal space of the cassette 
80 where the medicine containers 2 are stored. An ob- 
ject-under-detection holder member 82 for holding the 
object-under-detection 52 is disposed within the cas^ 
sette 80 In such a manner as to be slidable along the 

20 guide path 83. 

[0070] The sensor substrate 53 is disposed for each 
of the cassettes 20 and 80. By contrast, a subcontroller 
substrate 54 is disposed for each of the cassette shelves 
1 1 and for the base member 9. Specifically, the subcon- 

25 trailer substrate 54 is attached to the lower surface of 
the cassette shelf 11 so as to extend along the length of 
the cassette shelf 1-1 . Aiso, the subcontroller substrate 
54 is attached to, for example, the rear panel of the base 
member 9 so as to extend along the length of the rear 

50 panel. The subcontroller substrates 54 are connected 
to the sensor substrates 53 and the main controller 56 
via connectors (not shown). A subcontroller 55, such as 
a one-chip microcomputer, is mounted on each of the 
subcontroller substrates 54.. Through relaying process, 

35 the subcontroller 55 collects detection results transmit- 
ted from the sensors 51 and transmits the collected data 
to the main controller 56. 

[0071] The main controller 56 calculates the number 
of the medicine containers 1 and 2 as programmed, on 

to the basis of the results of detection by the sensors 51 . 
Specifically,, the detection processing means (not 
shown) of the main controller 56 receives the results of 
detection by all of the sensors 51 via the subcontrollers. 
55, which are disposed in one-to-one correspondence 

45 wfth respect to the cassette shelves 1 1 . On the basis of 
. the results of detection by the sensors 51 , the detection 
processing means determines whether or not the med- 
icine containers i (2) are drawn out from or returned 
back to the corresponding cassettes 20 (80). On the ba- 

5o sis of the results of detection by the sensors 51 , the arith- 
metic processing means (not shown) of the main con- 
troller 56 calculates the number of the medicine contain- 
ers l (2) contained in the cassettes 20 (80). Count value 
tables 58 stored on an Incorporated or external hard disk 

55 (H D) 57 are allocated to the corresponding cassettes 20 
and 80. A counted number of the medicine containers 
1 (2) stored in each of the cassettes 20 (80) is recorded 
• on the corresponding count value table 58. The detec- 
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tion processing means and the arithmetic processing 
means constitute counting means. 
[0072] Each time the main controller 56 receives data 
read by the bar code reader 61 , the main controller 56 
judges whether or not reading has been performed 5 
property, and causes the buzzer 62 to beep according 
to the result of judgement. In this case, for example, the 
buzzer 62 beeps in a short period of time, and the tone 
color of the beep Is changed depending on the result of 
judgement. In the case where reading has been per- 10 
formed properly, the main controller 56 judges whether 
or not the medicine containers 1 and 2 are properly 
stored in the corresponding cassettes 20 and 80, 
through collation of the read data with management data 
59 stored on the hard disk 57. The main controller 56 1$ 
causes the buzzer 62 to beep according to the result of 
judgement In order that a user can clearly hear beeping 
and can readily interpret the result of judgement, for ex- 
ample, the tone color of the beep is caused to differ from 
the above-mentioned tone color and depending on the 2° 
result of judgment, or the number of intermittent beeps 
is caused to differ depending on the result of judgement. 
In this case, the buzzer 62 beeps for a long period of 
time. 

[0073] Next, the cassette 20 will be described with ref- 25 
erence to FIGS. 25 and 26. 

[0074] In the cassette 20, the inlet-outlet opening 21 
and a replenishment port 27 are integrally formed into 
a large opening. Accordingly, even when the cassettes 
20 are arranged In a dense state, the cassette 20 can 30 
be replenished with the medicine containers 1 from 
above. Also, there is no need for a user to take out the 
cassettes 20 one by one from a densely arranged group 
of the cassettes 20 for replenishment. For example, the 
cassette 20 can be replenished with the medicine con- 35 
tainers 1 while being held, together with other cassettes 
20, In the cassette holder 1 4, whereby preparation work 
can be simplified. 

[0075] , A guide member 76 is disposed on an inner . 
bottom portion of the cassette 20. A stopper 74, which *o 
serves as range limitation means, Is disposed on the 
guide member 76.* A protrusion 71, which serves as a 
manual operation member, and wheels 72 and 73, 
which serve as inclined-movement restraint means, are 
disposed on the weight 22. The guide member 76 is *5 
formed from, for example, a hollow rectangular bar of 
aluminum, an aluminum channel, or an aluminum L- 
shaped angle bar. The guide member 76 provides a 
guide groove 75, which extends along an array path for 
the medicine containers 1 within the cassette 20. so 
[0076] A lower portion of the weight 22 is inserted into 
the guide groove 75. A pair of wheels 72 and a pair of 
wheels 73 are disposed rotatabiy on a lower portion of 
the weight 22 at two positions in such a manner as to 
hold a horizontal portion of the guide member 76 there- & 
between. The lower wheels 72 and 73 are disposed 
within the guide groove 75, whereas the upper wheels 
72 and 73 are disposed outside the guide groove 75. 



Thus, the weight 22 moves in the front-rear direction; i. 
e., along the array path for the medicine containers 1 , 
while being guided by the guide groove 75 and while an 
inclination thereof is restrained by means of the wheels 
72 and 73. 

[0077] The stopper 74 includes a nut, which Is located 
within the guide groove 75 while rotation thereof Is re- 
strained, and a bolt, which extends in the vertical direc- 
tion; I.e... perpendicularly to the guide groove 75. 
Through rotation of a knob projecting from the guide 
groove 75 with, for example, fingers, a user can fix the 
stopper 74 onto the guide member 76 or can loosen and 
move the stopper 74 to another position of fixation. 
When the weight 22 comes into contact with the stopper 
74 fixed to the guide member 76, the weight 22 cannot 
move further beyond the stopper 74. In this manner, the 
stopper 74 limits the range of movement of the weight 
22. 

[0078] The maximum storable number of the medi- 
cine containers 1 corresponds to the range of movement 
of the weight 22. Therefore, at the time of batch replen- 
ishment, which encounters difficulty in automatically 
counting the number of the medicine containers 1 , a 
worker can replenish the cassette 20 with a required 
number of the medicine containers 1 , through a simple 
operation of filling the accommodation space of the cas- 
sette 20 with the medicine containers 1 , without count- 
ing them. 

[0079] When the medicine containers 1 are to be pre- 
pared at a medical site, fixed number disposition is often 
performed. Specifically, in preparation work to be car- 
ried out prior to medical practices, a predetermined 
number of the medicine containers 1 are prepared for 
each type of medicine. In such a case, the range of 
movement of the weight 22 is determined so as to cor- 
respond to a predetermined number of the medicine 
containers 1 associated witri fixed number disposition; 
thereby lessening a burden on a worker engaged In re- 
plenishment with respect to the medicine containers 1 . 
Even when replenishment work Involves Incomplete or 
insufficient replenishment, after the cassettes 20 are 
loaded into the medicine storage apparatus, the number 
of the medicine containers 1 stored in the corresponding 
cassettes 20 can be obtained accurately and automati- 
cally through counting by the counting means. 
[0080] Bar code labels 77 are stuck on the cassette 
20 at positions which are readily accessible by the bar 
code reader 61 for reading; for example,, front face, inner 
surface of a side wall, and outer surface of a side wall. 
The bar code label 77 contains identification informa- 
tion, such as a medicine code allocated on the basis of, 
for example, the type of the medicine container 1 . Usu- 
ally, the bar code label 77 contains identification infor- 
mation equal to that contained in a barcode label (not 
shown) stuck on the medicine container 1 to be stored 
in the cassette 20. The bar code label 77 stuck on the 
outer surface of a Side wall enables reading of identifi- 
cation information from the cassette 20 which has been 
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unloaded from the cassette shelf 1 1 or from the cassette 
holder 14. The bar code label 77 stuck on the Inner sur- 
face of a side wall enables reading of identification in- . 
formation from the opened cassette 20. The bar code 
label 77 stuck on the front face enables reading of Iden- s 
tification information from the cassette 20 which is 
placed on the cassette shelf 11 . 
[0061 J Aiso, the bar code label 77 is stuck on the cas- 
sette holder 14 at a position which is. readily accessible 
by the barcode reader 61 for reading; for example, outer to 
peripheral surface. The bar code label 77 contains iden- 
tification information, such as a holder number allocated 
to the cassette holder 14 for identification. In order to 
cope with use of the bard code label 77, data sets which 
are equal in number to the number of the cassette hold- is 
ers 14 are recorded. Each data set includes the man- 
agement data 59, identification information of the corre- 
sponding cassette holder 14, and identification informa- 
tion of a plurality of cassettes 20 held by the cassette 
holder 14. 20 
[0082] The present embodiment uses a bar code for 
representing identification information, but may use oth- 
er code, such as characters or symbols. A reading ap- 
paratus for reading identification information represent- 
ed by a code other than a bar code may assume the 25 
form of, for example, a character reader, such as an 
OCR, or a combination of an Image pickup apparatus, 
such as a CCD camera, and an image processor. Noti- 
fication means for notifying a user of the result of judg- 
ment is not limited to a buzzer which beeps, but may 30 
assume the form of a speaker which produces a syn- 
thetic voice or a display which displays characters or an 
Image. 

[0083] As shown in FIG. 29, the cassette shelf 11 may 
directly support the cassette 20 without employment of 35 
the cassette holder 14. 

[0084] Next will be described the operation of the 
medicine storage apparatus having the above-de- 
scribed configuration. 

[0085] In a preparation stage before use of the med- 40 
icine storage apparatus is started, entry of data for ini- 
tializing the count value table 58 (FIG. 28) is not per- 
formed. As shown in FiG, 25, the cassette 20 can be 
opened for batch replenishment with the medicine con- 
tainers 1 . Also, as shown in FIG. 26. the cassette 20 in 45 
a closed state can be replenished with the medicine con- 
tainers 1 through the replenishment port 27 as needed. 
Since the replenishment port 27 opens upward, as 
shown in FIG. 27, the cassette 20 can be replenished 
with the medicine containers 1 while resting on the cas- so 
sette holder 14. 

[0086] Accordingly, a combination of the cassettes 20 . 
can be arranged beforehand on the cassette holder 14 
for, for example, fixed number disposition. Also, the cas- 
settes 20 can undergo batch replenishment on a cas- 55 
sette holder 14 basis. Thus, replenishment work can be 
simplified further. 

[0087] . When the cassettes 20 are to undergo batch 



replenishment so as to establish fixed number disposi- 
tion, the following procedure is followed, irrespective of 
whether the cassettes 20 are opened or closed. The po- 
sition of fixation of the stopper 74 is adjusted before- . - 
hand. The protrusion 71 is. lightly pushed with a finger 
so as to move the weight 22 rearward until the weight 
22 comes into co ntact w ith th e stopper 74 , th ereby form- 
ing a space for storing a predetermined number of the 
medicine containers 1. The medicine containers 1 are 
pushed into the cassettes 20 so as to fill the space ex- 
tending between the iniet-outlet opening 21 and the front 
end face of the weight 22. Thus, the cassette 20 can be 
reliably replenished with a required number of the med- 
icine containers 1 . When the protrusion 71 is pushed so 
as to move the weight 22, the weight 22 does not incline 
or fall. 

[008B] The medicine containers 1 which can be read- 
ily Identified by, for example, color, shape, or labeied 
name can be immediately pushed into the relevant cas- 
settes 20. However, in the case of the medicine contain- 
ers 1 which cannot be reliably identified due to difficulty 
in visually checking a iabeied name or uncertainty about 
visual identification, compatibility between the medicine 
containers 1 and the cassettes 20 cannot be deter- 
mined. 

[0089] In such a case, a user reads a bar code label 
on the medicine container 1 concerned and the bar code 
label 77 on the cassette 20 by use of the barcode reader 
61 so as to transmit the read data to the main controller 
56. The user repeats the same reading operation. On 
the basis of the read data obtained through the two read- 
ing operations, the main controller 56 verifies whether 
the bar code reader 61 functions property. Specifically, ; 
the main controller 56 judges whether the data obtained 
through the first reading operation matches the data ob- 
tained through the second reading operation. When the 
former data matches the latter data, the main controller 
56 causes the buzzer 62 to beep for notification. Thus, 
the user can reliably determine whether or not the med- 
icine container 1 is compatible with the cassette 20. 
When the data obtained through the first reading oper- 
ation does not match the data obtained through the sec- 
ond reading operation, the user reads the barcode label 
on the medicine container 1 and the bar code label 77 
on another cassette 20 by use of the bar code reader 
61 . The user repeats the same reading operation. On 
the basis of the read data obtained through the two read- 
ing operations, the main controller 56 verifies again 
whether the bar code reader 61 functions properly. 
Thus, the cassette 20 can be replenished with the med-. 
icine containers 1 in simple operation without error. 
[0090] Similarly, when the user cannot determine 
whether the cassette 20 is compatible with the cassette 
holder 14 on which the user is about to place the cas- 
sette 20, the user reads the bar code labels 77 on the 
cassette 20 and on the cassette holder 14 by use of the 
bar code reader 61 so as to transmit the read data to 
the main controller 56. Also, in this case, on the basis 
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of the read data obtained through the two reading oper- 
ations, the main controller 56 verifies whether the bar 
code reader 61 functions properly. . . 

[0091] When the cassette holder 14 loaded with the 
cassettes 20 replenished with the medicine containers 5 
1 is placed on the cassette shelf 11, the arithmetic 
processing means automatically counts the number of 
the medicine containers 1 . When the management data 
59, for example, includes verification data regarding 
fixed number disposition, the main controller 56 auto- 10 
matteally collates the count data with the verification da- 
ta. Thus, on the basis of the result of the collation, further 
replenishment, if needed, can be performed easily and 
promptly. 

[0092] Next will be described the function for detect- 15 
ing a user's operation for drawing out the medicine con- 
tainer 1 from or pushing the same back into the cassette 
.20. 

[0093] When the operation of the medicine storage 
apparatus is started, the sensors 51 associated with 20 
each of the cassettes 20 operate as shown in FIG. 30. 
Specifically, the sensor 51 corresponding to the object- 
under-detection 52 goes ON, whereas other sensors 51 
go OFF. On the basis of the position of the sensor 51 
which has gone ON, in a row of the sensors 51, the 25 
number of the medicine containers 1 stored In the cas- 
sette 20 can be calculated. The thus-calculated count 
value is written into the count value table 58. 
[0094] When the forwardmost medicine container 1 is 
drawn out, the second and subsequent medicine con- so 
t tainers 1 and the weight 22 shift by one pitch toward the 

inlet-outlet opening 21 . As shown in FIG. 31 , during the 
shift, all of the sensors 51 momentarily go OFF. Upon 
completion of shift by one pitch, as shown In FIG. 32, 
the sensor 51 next to the last ON sensor 51 (on the side as 
of the Inlet-outlet opening 21) goes ON. In the state 
shown in FIG. 32, when the medicine container 1 is 
pushed in through the inlet-outlet opening 21 , the med- 
icine containers 1 and the weight 22 shift rearward by 
one pitch. As a result, the sensor 15 next to the last ON 40 
sensor 51 (on the rearward side) goes ON. 
[0095] Thus, the position of the object-under-detec- 
tion 52 located behind the rearmost medicine container 
1 stored In each of the cassettes 20 can be detected 
accurately all the times without being influenced by a 45 
user's action for drawing out the medicine container 1 
from or pushing the same into the cassette 20. Similarly, 
the number of medicine containers 2 stored in the cas- 
sette 80 can be calculated accurately. 
[0096] Accordingly, regardless of where the medicine so 
storage apparatus is used and at any stage, there is no 
need for a user to enter data, such as the number of the 
medicine containers 1 to be stored. Also, the user can 
know the number of the medicine containers 1 stored in 
the apparatus accurately all the time. 55 
[0097] In addition to the effect of the first embodiment, 
another effect is produced through use of the bar code 
reader 61 . Specifically, the user can be reliably prevent- 



ed from mistakenly returninglo a wrong cassette 20 the 
medicine container 1 which has been drawn out, but re- 
mains unused. During, for example, operation, the user 
may return the medicine container 1 back to the cassette 
20 merely in the following limited cases: the user at- 
tempts to return the medicine container 1 immediately 
after drawing out the medicine container 1 , so that the . 
destination cassette 20 is reliably known; and the med- 
icine container 1 is reliably identifiable by color and 
shape. When any uncertainty is involved or when the 
user is busy, the user may keep the medicine container 
1 in, for example, a predetermined tray until an operation 
is completed. After the operation is completed, the user 
may return the medicine container 1 back to the relevant 
cassette 20 while making sure of identification informa- 
tion regarding the medicine container 1 by use of the 
bar code reader 61 . 

[0098] In contrast to the first embodiment, detection 
of the forwardmost medicine container 1 is not required. 
A user may draw out the medicine containers 1 from or 
places the same into the cassette 20 one by one or in 
batches. Also, the user may perform such actions quick- 
ly or slowly. Calculation of the number of the medicine 
containers 1 stored in the cassette 20 can be free from 
influence of transitional conditions involved in such ac- 
tions, since the calculation is performed in a static con- 
dition. Thus, the calculation is accurate all the time. 
[0099] Since calculation of storage quantity is per- 
formed as needed regardless of delivery or reception of 
the medicine container .1 and in terms of the total ' 
number of the medicine containers 1 contained in the 
cassette 20, setting of an initial value becomes unnec- 
essary. Also, the calculation does not suffer remaining 
of an occasional calculation error or accumulation of cal- 
culation errors. Thus, a user can know the condition of 
storage of the medicine containers 1 easily and accu- 
rately. 

[0100] In the present embodiment, the sensors 51 are 
disposed just under the corresponding medicine con- - 
tainers 1 . However, the sensors 51 may positionally de- 
viate from the corresponding medicine containers 1 so' 
long as the object-under-detection 52 is positioned sub- 
stantially just above any one of the sensors 51 . For ex- 
ample, when the distance between the rearmost medi- 
cine container 1 and the object-under-detection 52 dif- 
fers from a pitch between the medicine containers 1 , the 
relative position between the medicine container 1 and 
the sensor 51 is adjusted by the difference. In the 
present embodiment, the sensors 51 are disposed be- 
low the object-under-detection 52. However, for exam- 
ple, the following arrangement may be acceptable. The 
sensors 51 are disposed on the lower surface of the cas- 
sette shelf 1 1 . The weight 22 is rendered as high as or 
higher than the medicine container 1. An object-under- 
detection is disposed on the upper end of the weight 22. 
[0101] In the present embodiment, the position of the 
object-under-detection 52 disposed within the weight 22 
is detected in terms of a physical quantity corresponding 
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to the position of the rear end of the row of the medicine 
containers 1 stored in the cassette 20. However, since 
the number of the medicine containers 1 stored in the 
cassette 20 can be accurately calculated by dividing the 
length of the row by the pitch of arrangement of the med- 
icine containers 1 , the length of the row of the medicine 
containers 1 may be detected. In this case, the length 
of the row of the medicine containers 1 may be meas- 
ured through direct measurement of the distance be- 
tween the front end and the rear end of the row of the 
medicine containers 1 or may be indirectly obtained 
through detection of the distance of movement of the 
weight 22. 

[0102] Next will be described a third embodiment of 
the present invention capable of accurately determining 
the length of the row of the stored medicine containers 
' 1 and the number of the stored medicine container 1 in 
either case of storing the medicine containers 1 of small 
size in the cassette 20 or storing the medicine contain- 
ers 1 of large size in the cassette 20. Structural features 
common to the second embodiment are denoted by 
common reference numerals, and repeated description 
thereof is omitted. 

[0103] As shown in FIG. 33, when the medicine con- 
tainers 1 of small size are stored in the cassette 20, the 
sensors 51 are arranged such that the medicine con- 
tainers 1 and the sensors 51 are arranged at the same 
pitch. Accordingly, as shown in FIGS. 34arid 35, when 
the medicine containers 1 of large size are stored in the 
cassette 20, the medicine containers 1 and the sensors 

51 are arranged at different pitches. The range in which 
the object-under-detection 52 can be detected is deter- 
mined so as to be longer than the pitch of arrangement 
of the sensors 51 and so as not to become an integral 
multiple of the pitch of arrangement of the sensors 51 . 
[0104] When the medicine containers 1 of small size 
are stored in the cassette 20, the pitch of the medicine 
containers 1 becomes equal to that of the sensors 51 , 
Accordingly, as in the case of the second embodiment, 
the length of the row of the medicine containers 1 and 
the number of the medicine containers 1 can be calcu- 
lated accurately. When the medicine containers 1 of 
large size are stored in the cassette 20, the pitch of the 
medicine containers 1 does not become equal to that of 
the sensors 51 . However, when the medicine container 
1 is loaded into or unloaded from the cassette 20, the 
object-under-detection 52 moves along a distance long- 
er than one pitch of arrangement of the sensors 51 . 
[01 05] Thus a change in the length of the row of the 
medicine containers 1 can be reliably detected. When 
the pitch of the medicine containers 1 does not become 
equal to that of the sensors 51 , the sensor 51 which re- 
sponds to the front end of the object-under-detection 52 
may become unidentifiable in some case. Even in such 
a case, since the length of the object-under-detection. 

52 differs from an integral multiple of the pitch of ar- 
rangement of the sensors 51 , the sensor 51 which re- • 
sponds to the rear end of the object-under-detection 52 



is definitely identified. Thus, an ON-OFF pattern which 
a plurality of the sensors 51 exhibit can be related to the 
length of a row composed of a predetermined number 
of the medicine containers 1 and to the number of the 
5 medicine containers 1 , whereby the length of the row of 
the medicine containers 1 and the number of the medi- 
cine containers 1 arranged in a row can be calculated 
accurately. 

[0106] The common sensors 51 and the common ob- 
io ject-under-detection 52 can be used for the case where 
the medicine containers 1 of small size are stored in the . 
cassette 20 and for the case where the medicine con- 
tainers 1 of large size are stored in the cassette 20. 
Thus, the sensor substrate 53 can be used in common 
f5 to the medicine containers 1 of different sizes, thereby 
lowering the cost of the medicine storage apparatus. 
[0107] The length of the row of the medicine contain- 
ers 1 and the number of the medicine containers 1 ar- 
ranged in a row may be calculated through execution of 
20 arithmetic operations in the subcont rollers 55 (FIG. 28) 
and the main controller 56 (FIG. 28) each time detection 
is performed by means of the sensors 51 and the object- 
under-detection 52. 

[0108] However, thefollowing alternative method may 

25 also be acceptable. The length of the row of the medi- 
cine containers 1 and the number of the medicine con- 
tainers 1 arranged in a row are calculated beforehand 
and stored on the hard disk in the form of a table, such 
as a judgment table. The subcontroller 55 and the main 

so controller 56 reference, for example, the judgment table 
to thereby determine the length of the row of the medi- 
' cine containers 1 and the number of the medicine con- 
tainers 1 arranged In a row. in this case, processing to 
be executed each time detection is performed by means 

35 of the sensors 51 and the object-under-detection 52 is 
a mere retrieval, which is light-load processing. 
[0109] The sensors 51 may be arranged at pitches 
corresponding to the arrangement of the medicine con- 
tainers 1 of small size in common among the sensor 

*o substrates 53. Alternatively, a plurality of different pitch- 
es may be employed. 

[0110] Next, a fourth embodiment of the present in- 
vention will be described. 

[0111] As shown in FIG. 36, in order to store the med- 
45 icine containers 1 which are preferably stored in a dark 
place, the cassette support member 1 0, which serves 
as support means, assumes the form of a box-like hous- 
ing and is configured such that a large opening is formed 
at the front thereof and such that the large opening can 
so be covered with a screen 12. When the medicine con- 
tainers 1 are not used, the screen 12 is lowered so as 
to darken the interior of the cassette support member 
10. When the medicine containers 1 are used, for exr 
ample, during operation, the screen 12 is taken up into 
55 a take-up 1 3 so as to open the opening of the cassette . 
support member 10. In this state, a user can load the 
medicine container 1 into or unload the medicine con- 
tainer 1 from each of the cassettes 20. 
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[0112] Next, a fifth embodiment of the present inven- 
tion will be described. 

[0113] As shown in FIG. 37, the cassette support 
member 10, which serves as support means, assumes 
the form of a frame and is configured such that a large s 
opening is formed al the front and at the rear thereof. 
The cassettes 20 are supported by the cassette support 
member 10 in such a manner as to be exposed at the 
front and at the rear of the cassette support member 1 0. 
Since the cassette shelves 11 are inclined downward 10 
toward the front of the cassette support member 10, a 
user can, for example, load the cassettes 20 onto the 
cassette shelves 11 or replace the cassettes 20 on the 
cassette shelves 11 with other cassettes 20, on a cas- 
sette holder 1 4 basis from behind the medicine storage 15 
apparatus in a simple manner. 
[0114] Next, a sixth embodiment of the present inven- 
tion will be described. 

[0115] As shown in FIG. 38, the cassette support 
member 10, which serves as support means, assumes 20 
the form of a frame and is configured such that a large 
opening is formed at the front and at the rear thereof. 
The cassettes 20 are supported by the cassette support 
member 10 in such a manner as to be exposed at the 
front and at the rear of the cassette support member 1 0. 25 
Drawer mechanisms are disposed so as to support the 
corresponding cassette shelves 11 iri a drawabie man- 
ner. The drawer mechanism includes a support rail 1 6 
attached to aside panel of the cassette support member 
1 0 and a drawer rail 1 5 wh ich Is slidable on the support 30 
rail 16 in the longitudinal direction of the support rail 16 
and which can be drawn out from the support rail 16 
rearward in an obliquely upward direction. Being drawn 
out, the drawer rail 15 is locked automatically. The 
locked drawer rail 1 5 is unlocked manually. 35 
[01 1 6] Accordingly, for example, the cassette 20 Is re- 
moved in the following manner for replenishment with 
the medicine containers 1. The cassette holder 14 is 
drawn out rearward until the drawer rail 15 is locked. 
The cassette holder 14 is lifted so as to be removed from <o 
the drawer rail 15 and from the cassette shelf 11 . 
[0117] Also, a user can, for example, load the cas- 
settes 20 onto the cassette shelves 11 or replace the 
cassettes 20 on the cassette shelves 11 with other cas- 
settes 20, on a cassette holder 1 4 basis from behind the 45 
medicine storage apparatus in a simple manner. 
[01 1 8] Next, a seventh embodiment of the present in- 
vention will be described. 

[0119] As shown in FIG. 39, the drawer rail 15 is 
drawn out forward in an obliquely downward direction, so 
Being retracted, the drawer rail 15 is locked automati- 
cally. The locked drawer rail 15 is unlocked manually. 
[01 20] Accordingly, for example, the cassette 20 is re- 
moved in the following manner for replenishment wfth 
the medicine containers 1 . The drawer rail 1 5 of the cas- 55 
sette shelf 1 1 corresponding to the cassette 20 is un- 
locked. The drawer rail 1 5 is gradually drawn out forward 
until the drawer rail 15 stops. The cassette holder 14 is 



lifted so as to be removed Irom the drawer rail 15 and 
from the cassette shslf 11 . 

[0121] In this case, a user can, for example, load the 
cassettes 20 onto the cassette shelves 11 or replace the - 
cassettes 20 on the cassette shelves 11 with other cas- 
settes 20, on a cassette holder 14 basis at the front side 
of the medicine storage apparatus in a simple manner. 
[0122] Next, an eighth embodiment of the present in- 
vention will be described. 

[0123] As shown in FIGS. 40 to 42, the medicine stor- 
age apparatus includes a drawer mechanism of large 
size composed of the drawer rail 15 and the support rail 
1 6. The drawer mechanism enables a user to draw out 
the cassette support member 1 0, which serves as sup- 
port means. 

[0124] Specifically, the cassette support member 10 
is supported in a manner movable substantially horizon- 
tally in the front-rear direction. As shown in FIG. 41 , 
when the cassette support member 10 is drawn out for- 
ward, the cassette support member 10 opens sideward 
in opposite directions. Therefore, each of the cassette 
holders 14 can be loaded and unloaded while being slid 
on the corresponding cassette shelf 11 , through the left- 
hand or right-hand side surface of the cassette support 
member 10. 

[0125] Since the cassette shelves 11 are Inclined for- 
ward in- a downward direction, a space Is formed be- 
tween the top cassette shelf 11 and an upper front-end 
portion of the cassette support member 1 0. The opera- : 
tion unit 30 is disposed within the space. The height of 
the base member 9 corresponds substantially to the 
waist position of a user so that the user in a standing 
position can readily draw out the medicine container 1 
from each of the cassettes 20. 
[0126] Since the cassette holders 14 can be unloaded 
from and be loaded into the medicine storage apparatus - 
from the opposite sides of the apparatus, work for re- 
placement of the cassettes 20 can be simplified. 
[01 27] Next, a ninth embodiment of the present inven- 
tion will be described. Structural features common to the 
eighth embodiment are denoted by common reference 
numerals, and repeated description thereof is omitted. 
[0128] As shown in FIG. 43, a single or a plurality of 
medicine storage box holders 90 are disposed in the 
base member 9. The medicine storage box holder 90 is 
supported in a drawabie manner by a drawer member 
93, which includes a drawer rail and serves as a drawer 
mechanism. When the medicine storage box holder 90 
is drawn out forward, a medicine storage box 3 is ex- 
posed. In the base member 9, the cassettes 80 (FIG. 
22) may be disposed adjacent to the medicine storage 
box holder 90. 

[0129] In a plant, for example, a predetermined 
number (5 or 1 0, for example) of medicine containers 2, 
which serve as large items of medicine, are placed in 
the medicine storage box 3 shown in FIG. 44. The thus- 
prepared medicine storage box 3 is delivered to, for ex- 
ample, a pharmacy. The medicine storage box 3 is de- 
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signed for easy removal of a top cover. The medicine 
storage box 3 which is opened through removal of the 
top cover is removably disposed in the medicine storage 
box holder 90. Specifically, the medicine storage box 3 
is placed on a medicine storage box rest 91, which is 
disposed within the medicine storage box holder 90 and 
which assumes the form of a shallow pan and is broader 
than the bottom panel of the medicine storage box 3. 
[0130] The medicine storage box 3 shown in FIG. 46 
is fixedly disposed in each of the medicine storage box 
holders 90. In order to allow transfer of the medicine 
containers 2, the medicine storage box 3 assumes the 
form of a deep, strong box which is open upward. In this 
case, the medicine storage box rest 91 for supporting 
the medicine storage box 3 is narrower than the bottom 
panel of the medicine storage box 3 and is formed inte- 
gral with a weighing member92 : which will be described 
later. 

[0131] As shown in FIGS. 44 and 45, the weighing 
member 92 is disposed below the medicine storage box 
rest 91 or the medicine storage box 3 and adapted to 
weigh the medicine containers 2 stored in the medicine 
storage box 3. Examples of the medicine container 2 
include a 500 ml transfusion bottle and a 1 000 ml trans- 
fusion bag. Several to several tens of such medicine 
containers 2 are stored in the medicine storage box 3. 
Accordingly, the weighing member 92 assumes the form 
of, for example, a load cell having an upper weighing 
limit of 3 kg, 10 kg, or 30 kg in weight (or mass). The 
result of weighing Is transmitted to the main controller 
56 as needed. Since the medicine containers 2 are each 
heavy, the number of the medicine containers 2 can be 
easily calculated even when the detection accuracy of 
the weighing member 92 is low. 
[0132] The management data 59 includes offset val- 
ues of the weighing members 92 corresponding to the 
medicine storage box holders 90 and unit weight values 
of the medicine containers 2. In the medicine storage 
apparatus, delivery of the medicine container 1 involves 
a single action, whereas delivery of the medicine con- 
tainer 2 involves two actions; specifically, an action of 
drawing out the medicine storage box holder 90 and an 
action of pushing back the holder 90. When the medi- 
cine container 2 is taken out from a predetermined med- 
icine storage box holder 90, the weight of the corre- 
sponding medicine storage box 3 decreases. As a re- 
sult, an output value of the corresponding weighing 
member 92 changes. On the basis of the change of an 
output value, the main controller 56 can calculate a 
change in the number of the medicine containers 2 as 
programmed. 

[0133] When the medicine storage box 3 is to be re- 
plenished with the medicine container 2 or to be re- 
placed with another medicine storage box 3, the medi- 
cine storage box rest 91 can be moved vertically by 
means of, for example, a lever. Use of, for example, a 
lever causes the medicine storage box 3 to be lifted from 
the load reception surface of. the weighing member 92, 



thereby reducing load applied to the weighing member 
92 and thus preventing a potential damage to the weigh- 
ing member 92 or great variations in the output value. . 
[01 34] Thus, not only the number of the medicine con- 

s talners 1 but also the number of the medicine containers 
2 can be calculated automatically and quickly. Since the 
medicine container 2 differs in handling from the medi- 
cine container 1 and has a greater unit weight, no prob- 
lem arises even when a weighing process which Is sim- 

10 pie and inexpensive is employed for counting the 
number of the medicine containers 2. Thus, the medi- 
cine storage apparatus provides precise storage and 
management and enables a reduction in cost thereof. 
[0135] Next, a tenth embodiment of the present inven- 

15 tion will be described. Structural features common to the 
ninth embodiment are denoted by common reference 
numerals, and repeated description thereof is omitted. 
[0136] As shown in FIG. 46. a side member 8 is dis- 
posed adjacent to the base member 9 and the cassette 

20 support member 10, which serves as support means. 
The medicine storage box holders 90 are disposed in 
the side member 8. Ordinary cabinets are formed in the 
base member 9 in order to store, for example, equip- 
ment and medicines which are used less frequently than 

25 are the medicine containers 2. When such equipment 
and medicines of less frequent use are to be managed 
in quantity, the bar code reader 61 (FIG. 22), for exam- 
ple, is used. 

[0137] The above embodiments are described while 

30 mentioning the medicine container 1 assuming the form 
of an ampoule. However, the present invention is not 
limited thereto. For example, the medicine container 1 
may assume the form of an undeformable medicine con- 
tainer, such as a vial, a box, or a bottle. 

35 [0138] The above embocfiments are described while 
mentioning force application means which assumes the 
form of the weight 22 and utilizes gravity. However, the 
present invention is not limited thereto. For example, the 
force application means may assume the form of a 

4 ° spring so as to utilize an elastic force, an air cylinder so 
as to utilize a hydrodynamic force, or an endless belt so 
as to utilize a friction force. In such a case, a cassette 
can also be supported horizontally. When the medicine 
container 1 involves no fear of falling and can move re- 

<5 Hably merely by means of its own weight, there is no 
need to employ the force application means. The med- 
icine containers 1 are biased toward the inlet-outlet 
opening 21 by the effect of their own weight. 
[0139] The above embodiments are described while 

so mentioning the cassette support member 10 assuming 
the form of a stationary rectangular structure. However, 
the present invention is not limited thereto. For example, 
the cassette support member 10 may assume the form 
of a rotary cylindrical structure. 

55 [0140] The above embodiments are described while 
mentioning the cassette support member 10 equipped 
with the cassette shelves 11 . However, the present in- 
vention is not limited thereto. For example, the cassette 
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support member 10 may employ support members, 
such as angle material, In place of the cassette shelves 
11 , for supporting opposite end portions of each of the 
cassette holders 14. The cassette holder 14 also func- 
tions as a cassette shelf. In this case, the sensors 51 5 
and the sensor substrates 53 can be disposed on the 
support members at those positions which do not inter- 
fere with the cassette holders 1 4. Alternatively, the sen- 
sors 51 and the sensor substrates 53 may be disposed 
on the cassette holders 14. When the cassette holders 10 
1 4 are loaded into the cassette support member 10, the - 
cassette holders 14 can be connected to the corre- 
sponding connectors either manually or automatically. 
Furthermore, signals required for count processing may 
be transmitted by radio. 15 
[0141] The present invention is not limited to the 
above-described embodiments. Numerous modifica- 
tions and variations of the present invention are possible 
in light of the spirit of the present invention , and they are 
not excluded from the scope of the present invention. 20 



Claims 

1. 



2. 



3. 



4. A medicine storage apparatus according to Claim 1 
or 2, wherein said support means supports a plural- 
ity of said cassettes arranged in array. 

5. A medicine storage apparatus according to Claim 1 
or 2, wherein said counting means comprises de- 
tection processing means for detecting delivery and 



reception of an item of medicine in a discriminatory 
manner: and arithmetic processing means for incre- 
menting or decrementing a count value according 
to the result of detection by the detection processing 
means. 

6. A medicine storage apparatus according to Claim 1 
or 2, wherein said counting means comprises de- 
tection processing means for detecting the length 
of a row of items of medicine stored in said cassette 
or a physical quantity corresponding to a position of 
a rear end of the row of items of medicine; and arith- 
metic processing means for generating or calculat- 
ing a count value according to the result of detection 
by the detection processing means. 

7. A medicine storage apparatus according to Claim 
5, wherein 

(a) said support means supports a plurality of 
said cassettes arranged in array; and 

(b) said counting means is disposed for each of 
said cassettes. 



11. A medicine storage apparatus according to Claim 
1 0 t wherein said medicine storage box is removably 
supported by said medicine storage box rest 

12. A medicine storage apparatus according to Claim 
10 or 11, further comprising a drawer mechanism 
for supporting said medicine storage box rest in a 



A medicine storage apparatus comprising: 25 

(a) a cassette having an inlet-outlet opening for 
delivering and receiving items of medicine 
therethrough and adapted to store items of . 
medicine arranged in array while a force is ap- 30 
plied to the items of medicine toward the inlet- 
outjet opening; 

(b) support means for supporting said cassette 
such that the Inlet-outlet opening is exposed; 
and 35 

(c) counting means for counting the number of 
- items of medicine stored in said cassette. 

A medicine storage apparatus according to Claim 
1 , further comprising: *o 

(a) a cassette holder for supporting said cas- 
settes arranged in array, wherein 

(b) said support means removably supports the 
cassette holder. 45 

A medicine storage apparatus according to Claim 1 
or 2, further comprising force application means for 
applying a force to the Items of medicine toward the 
inlet-outlet opening. 50 



8. A medicine storage apparatus according to Claim 1 
or 2, wherein the inlet-outlet opening is formed at a 
position corresponding to an end portion of a row of 
items of medicine. 

9. A medicine storage apparatus according to Claim 1 
or 2, further comprising: 

(a) a second cassette for storing items of med- 
icine greater in size than the items of medicine; 
and 

(b) second support means for supporting the ; 
second cassette; wherein 

(c) said counting means also calculates the 
number of Items of medicine of large size. 

10. A medicine storage apparatus according to Claim 1 
or 2, further comprising: 

(a) a medicine storage box for storing items of - 
medicine greater in size than the items of med- 
icine; and 

(b) a medicine storage box rest for supporting 
said medicine storage box; wherein 

(c) said counting means also calculates the 
number of items of medicine of large size. 
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drawable manner. 

13. A medicine storage apparatus according to Claim 
10 or 11, wherein weighing means is disposed on 
said medicine storage box rest. 5 



14. A medicine .storage apparatus comprising a 
number of cassettes for storing Items of medicine 
arranged in array and support means for supporting 
said cassettes arranged in array, wherein 10 

(a) an inlet-outlet opening for delivering/receiv- 
ing the items of medicine therethrough is 
formed on each of said cassettes; 

(b) force application means for applying a force 1$ 
to the items of medicine toward the inlet-outlet 
opening is disposed in each of said cassettes; 

(c) said support means supports said cassettes 
while the inlet-outlet openings are exposed; 
and 20 

(d) counting means is disposed in order to cal- 
culate the number of items of medbina stored 
in each of said cassettes. 

15. A medicine storage apparatus according to Claim 25 
14, wherein said counting means is disposed for 
each of said cassettes and comprises detection 
processing means for detecting delivery/reception 

of an item of medicine in a discriminatory manner; 
and arithmetic processing means for Incrementing 30 
or decrementing a count value according to the re- 
suit of detection by the detection processing means. 

16. A medicine storage apparatus according to Claim 

14, wherein said counting means is disposed for 55 
each of said cassettes and comprises detection 
processing means for detecting the length of a row 
of items of medicine stored in each of said cassettes 
. or a physical quantity corresponding to a position of 
a rear end of the row of items of medicine; and arlth- *o 
metic processing means for generating or calculat- 
ing a count value according to the result of detection 
by the detection processing means. 
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(57) A medicine storage apparatus includes a cas- 
sette having an inlet-outlet opening for delivering/re- 
ceiving Items of medicine therethrough and adapted to 
store Items of medicine arranged In array while a force 
is applied to the items of medicine toward the inlet-outlet 
opening; a support mechanism for supporting the cas- 
sette while the inlet-outlet opening is exposed; and a 
counting mechanism for counting the number of items 
of medicine stored in the cassette. A user takes out 
items of medicine stored in the cassette from the inlet- 
outlet opening in an arrayed sequence when the medi- 
cine is to be used. Among the delivered items of medi- 
cine, unused items of medicine are pushed back into the 
cassette from the inlet-outlet opening. 



F I G. 1 



20* 
11 



20*nJ 



20- 
20 ~W 



S 



2^ 
2- 
2—1- 



20 20 20 

[ i 



» 20 20 20 20 2D f 12 

\ L 1 1 U / - 



:P!»iMilWgfl|gU 



sfMiliHlsliMi 



7 




warn 



m 

"if 
% 



:IH i I n 

L'LMJLQlLdiLM.. 



CL 

LU" 



Printed by Jouve, 7500: PARIS (FR) 



BNSOOC1D: <EP. 



.1U8318A3_r> 



EP 1 118 318 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 10 1104 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION flnt.Ct.7) 



WO 97 14104 A (OMNICELL TECHNOLOGIES INC) 
17 April 1997 (1997-04-17) 
* page 24, line 17 - page 26, line 2 * 
line 27 - page 36, line 2 * 
line 35 - page 42, line 13 * 



1-5,7-15 



A61J7/00 

607F11/04 

G07F11/28 



* page 35, 

* page 41, 

* figure 5 

* figure 6 * 

* figure 9 * 

* figure 10 * 

PATENT ABSTRACTS OF JAPAN 
vol. 014, no. 174 (M-0959), 

5 April 1990 (1990-04-05) 

6 JP 02 028406 A (TOKYO SH0KAI:KK), 
30 January 1990 (1990-01-30) 

* abstract * 

* figure 1 * 

* figure 3 * 

* figure 6 * 

* figure 11 * 

US 4 629 090 A (ROBERTS LVN ET AL) 
16 December 1986 (1986-12-16) 

* column 6, line 24 - line 31 * 

* column 10, line 3 - line 25 * 
Hne 54 - line 68 * 
line 13 - line 42 * 



1-5,7-15 



1,3-5 



TECHNICAL FIELDS 
SEARCHED (lntCI.7) 



column 10, 
column 11, 
figure 4 * 
figure 8 * 



A61J 
A616 
G07F 
B65G 
B650 
G06H 



US 5 533 079 A (FED0R MAX A ET AL) 
2 July 1996 (1996-07-02) 

* column 2, line 64 - column 3, line 13 * 

* column 3, line 54 - column 4, line 6 * 

* column 4, line 65 - column 6, line 61 * 

* column 7, line 38 - column 10, Hne 39 * 

-/-- 



The present search report has been drawn up lor all claims 



THE HAGUE 



Lna of ccrryjisoon &) ins searen 

.28 October 2003 



Rachkov, V 



CATEGORY OF CfTED DOCUMENTS 

X : pan Icufcrty relevant U taken alone 

Y : port cutvty fetevsnt if combined with another 

document ot the same category 
A : tecnnotoglcai bacisruund 
O: noo-written tflsctosuje 
P : aiermediala documont 



T : meory or prtncipto underlying me invention 
E : earlier paiem document, btrt publistiod on. or 

afier the fifing date 
D : document cOeo in ihe application 
L : document cited for other reasons 

& : memoer of the same patent family, corresponding 



2 



JNSDOCIO <£P 1 1 1631QA3 J_> 



EP1 118 318 A3 




European Patent 

Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 10 1104 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of <tocum&nt with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (tntCI.7) 



WO 99 60982 A (PYXIS CORP) 
2 December 1999 (1999-12-02) 

* page 13 - page 14 * 

* claims 15,16 * 

* figure 19 * 

* figure 20 * 

* figure 21 * 

US 5 728 999 A (TEICHER MORDECHAI) 
17 March 1998 (1998-03-17) 

* column 10, line 14 - line 32 * 

* figure 6A * 



13 



TECHNICAL FIELDS 
SEARCHED (littCL7) 



"me present search report has been crawn up tor all claims 



Racs of starch 

THE HAGUE 



28 October 2003 



Ewmmr 

Rachkov, V 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 
Y : particularly relevant it combined with 

document of the same category 
A: technological background 
O : non-wroten disclosure 
P: intermediate document 



T : theory or principle underlying the invention 
E : earner patent document, tun published on. or 

after the filing date 
D : document died h the application 
L : document cled tor other reasons 



& : member at the same patent family, ccneeponding 



3 



3NSDOCID <EP. 



.11t8318A3_l_> 



EP 1 118 318 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 10 1104 



This annex Bets the patent family membersreiating to the palent documents cited in the above-mentioned European seaich report 
The members are as contained in the European Patent Office E DP file on 

The European Patent Office is in no way liable tor these particulars which are merely given tor the purpose of information. 

28-10-2003 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



W0 9714104 A 


17-04-1997 


CA 


2239546 


Al 


17-04-1997 






WO 


9714104 


Al 


17-04-1997 






AU 


728806 


B2 


18-01-2001 






AU 


3814095 A 


30-04-1997 






EP 


0954800 


Al 


10-11-1999 






OP 


2001505518 T 


24-04-2001 


JP 02028406 A 


30-01-1990 


NONE 








US 4629090 A 


16-12-1986 

**" - --■«--- 


GB 


2161630 


A 


— 

15-01-1986 


US 5533079 A 


02-07-1996 


US 


5404384 A 


04-04-1995 






US 


5790409 A 


04-08-1998 






US 


6163737 A 


19-12-2000 






US 


5993046 A 


30-11-1999 






us 


5912818 A 


15-06-1999 






US 


6108588 A 


22-08-2000 


W0 9960982 A 


02-12-1999 


us 


6116461 A 


12-09-2000 






AU 


752033 


B2 


05-09-2002 






AU 


4672899 A 


. 13-12-1999 






BR 


9910808 A 


13-02-2001 






CA 


2333120 Al 


02-12-1999 






EP 


1086442 


A2 


28-03-2001 






JP 


2002516228 


T 


04-06-2002 






W0 


9960982 


A2 


02-12-1999 






US 


6338007 


Bl 


08-01-2002 


US 5728999 A 


17-03-1998 


IL 


113980 


A 


20-06-1999 






AT 


229198 


T 


15-12-2002 






AU 


704604 


B2 


29-04-1999 






AU 


3723795 


A 


09-04-1996 






BR 


9509085 


A 


30-12-1997 






CA 


2200847 


Al 


28-03-1996 






CN 


1162362 


A ,B 


15-10-1997 






DE ■ 


69529083 


Dl 


16-01-2003 






DE 


69529083 


T2 


04-09-2003 






EP 


0782732 


Al 


09-07-1997 






ES 


2190789 


T3 


16-08-2003 






HU 


77026 


A2 


02-03-1998 






JP 


10508710 


T 


25-08-1998 






RU 


2145436 


CI 


10-02-2000 






WO * 


9609592 


Al 


28-03-1996 






us 


5744787 


A 


28-04-1998 






AU 


710904 


B2 


30-09-1999 






AU 


2815295 


A 


18-12-1996 



p 

ut For more details about this annex : see Official Journal of the European Patent Office. No. \2JB2 



4 



BNSDOCID: <EP 11 t8318A3_l_> 



EP1 118 318 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 10 1104 



This annax lists the patent family members rate ting to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on ■ 

The European Patent Office Is fn no way liable for these particulars which are merely given tor the purpose of information. 

28-10-2003 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


US 5728999 A 


CA 


2222894 Al 


05-12-1996 




EP 


0835492 Al 


15-04-1998 




JP 


11506557 T 


08-06-1999 




WO 


9638798 Al 


05-12-1996 



o - — 

u, For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



5 



BNSOOCID: <EP 1118318A3J_> 



